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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By irradiating an optical information record medium, especially a light beam, this invention makes 
record layer material produce a phase change, and is applied to an optical-memory related equipment about the phase-change 
form light information record medium which can perform informational record and reproduction and can be rewritten 
[0002] 

[Description of the Prior Art] The so-called phase-change form light information record medium using transition between a 
crystal-amorphous interphase or a crystal-crystal phase is well known as oneof the optical-memory media in which record, of an 
t electromagnetic wave, especially the information by irradiation of a laser beam, reproduction, and elimination are possible. ' 
Especially, by optical MAG memory, over- writing by the difficult single beam is possible, and since%e'^pticaF system i by the' 1 • ' 
side of a drive is also more simple, as for this phase-change form light information record medium, the research and development 
are active recently. As the typical example, the so-called charges of a chalcogen system alloy, such as germanium-Te, 
germahium-Te-Sn, germanium-Te-S, germanium-Se-S, germanium-Se-Sb, germanium-As-Se, In-Te, Se-Te, and Se-As, are 
raised as indicated by USP3530441. Moreover, the proposal of the material which added Au (JP,61-219692,A), Sn, Au 
(JP,61-270190,A), Pd'(JP,62-19490,A), etc: inthe germaniiim-Te. system, the proposal of material (JP,62-73438,A) which 
specified the 'composition ratio of germanium-Te-Se-Sb and germanium-Te-Sb for the purpose of the improvement in 
repeatability ability of record/elimination are made for the purpose of the improvement in stability, high-speed crystallization, 
etc. However, it was not what may satisfy many properties of all that all are required as a phase- change form rewritable 
optical-memory medium. It is the problem of the utmost importance which should be erased especially at the time of 
over-writing, and improvement in a recording rate should solve repeatedly in prevention of the elimination ratio fall by the 
remainder, and a row. 

[0003] In JP,63-251290,A, the optical information record medium possessing the record layer which a crystallized state becomes 
from the plural compound single phase of 3 yuan or more substantially is proposed. With the plural compound monolayer of 3 
yuan or more, the compound (for example, In3SbTe2) with the 3 yuan or more stoichiometric composition shall be substantially 
included more than 90 atom % in a record layer here. It is supposed by using such a record layer that improvement in record and 
an elimination property can be aimed at. However, the optical information record medium of the above-mentioned official report 
has a fault, like an elimination ratio is low. these situations to an elimination ratio ~ high - in addition ~ and development of the 
optical information record medium which was excellent in the repeat property was desired As a policy for this, development of 
the protective-layer material suitable for record layer material is furthered, and material, such as ZnS-Si02 (JP,4-74785,A etc.), 
and SiN, A1N, is used. However, what satisfies many properties of all demanded as an optical information record medium also 
with'fhe combination of such material i& not obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the above situations, and an elimination ratio is high 
and it aims at offering the phase-change form light information record medium in which the repeat of many record-elimination is 
possible. 
[0005] 

[Means for Solving the Problem] Then, this invention persons found out the combination of the record layer material 
corresponding to the above-mentioned purpose, and protective-layer material, as a result of repeating research wholeheartedly 
that the above-mentioned technical problem should be solved. Namely, this invention is set to the optical information record 
medium which has a record layer, a protective layer, and a reflective thermolysis layer on a substrate. A record layer consists of 
mixture of the compound of plurality [ protective layer / between a record layer and a reflective thermolysis layer ], including 
Ag, In, Sb, and Te at least. It is a kind at least and other kinds are characterized by the thing as which it was chosen from ** A1N, 
BN, SiC, and C at least among the compounds which constitute the protective layer, which was chosen from Si02, aluminum 
203, and Ta205 and which is a kind at least. If this composition is used, this invention persons attain the aforementioned 
technical problem, will check that the optical information record medium which was excellent in quantity C/N, the high 
elimination ratio, and the repeat property is obtained, and will come to complete this invention. 

[0006] Hereafter, this invention is explained in detail based on an accompanying drawing. Drawing 1 shows the example of 1 
composition of this invention, and the lower thermal-resistance protective layer 2, the record layer 3, the up thermal-resistance • 
protective layer 4, and the reflective thermolysis layer 5 are formed on the substrate 1. Although a heat-resistant protective layer 
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does not necessarily need to prepare the both sides of a record layer, when thermal resistance is low material like polycarbonate 
resin in a substrate, it is desirable to form the lower thermal-resistance protective layer 2. 

[0007] The record layer in connection with this invention contains Ag, In, Sb, and Te at least as a composition element. 
Moreover, you may add other elements for the purpose of raising a disk property further further. For example, if 
transition-metals elements (Ti, V, Cr, Zn, Nb, Mo, etc.), such as IVa and Va, are added, control of crystallization speed becomes 
easy and improvement of structural stability and improvement in a recurrence property can be aimed at. A medium formation 
postheat treatment is carried out and a record layer is initialized, although there are many amorphous things at the time of film 
production. 

[0008] Drawing 2 is drawing having shown typically the situation of the stable state (non-Records Department) of the optimal 
record layer based on the result of electron microscope observation, an electron diffraction, and X-ray diffraction. The 
amorphous phase which serves as AgSbTe2 near the stoichiometric composition of a crystal phase or it from In and Sb at least 
exists in the state of a mixed phase. 

[0009] The mixed phase state can take the state where the state which the amorphous phase which consists of In and Sb at least 
into a stoichiometric composition or the AgSbTe2 crystal phase near it distributed, the state which AgSbTe2 crystal phase 
distributed in the amorphous phase which consists of In and Sb at least, or these were intermingled. 

[0010] It is said that an amorphous phase generally has isotropic high structure. In case a laser beam quenches from an elevated 
temperature and it becomes an amorphous phase on the other hand since it has the cubic structure where AgSbTe2 is also the 
isotropic crystal structure for example, (transition to a record -> metastable state), a uniform phase change starts at high speed, 
and it becomes an amorphous phase with little dispersion physically and chemically. It is thought that the structure with this 
detailed amorphous phase is the combination or the completely different single amorphous equality of the amorphous phase 
which serves as AgSbTe2 near the stoichiometric composition of an amorphous phase or it from In and Sb at least, for example 
although analysis is difficult and unknown for details. 

[001 1] moreover, the transition to the isotropic crystal structure from such [ conversely ] a homogeneous high amorphous phase 
- setting (transition to an elimination -> stable state) - crystallization also takes place uniformly, therefore an elimination ratio 
will become very high Moreover, in the mixture state like drawing 2 , since melting point lowering by the size effect starts, phase 
transition can be comparatively caused at low temperature. That is, record sensitivity improves as a record medium. 
[0012] Such a mixed phase state can be created by using AgInTe2 and Sb with raw material. It is thought that the record film at 
the time of film production has an amoiphous phase of AgInTe2 and Sb reflecting the chemical structure of raw material. This 
can be checked by the crystal phase of AgInTe2 and Sb being obtained by heat-treating at the temperature near the crystallization 
transition point (190-220 degrees C). The amorphous uniform mixed phase which serves as AgSbTe2 near a detailed 
stoichiometric composition or detailed it from In and Sb at least for the first time can be created by initializing such record film 
with the laser beam of suitable power, or heat. That is, in the system which contains Ag, In, Sb, and Te at least, a substitution 
reaction can be made to be able to start as an initialization process to the record film at the time of film production, and suitable 
structure can be acquired by making it change structurally. This process heats the record film at the time of film production, and 
changes it into the activity state near dissolution or it, and it consists of cooling with a cooling rate suitable after that. If a cooling 
rate is too quick, a record layer will also crystallize the phase which serves as amorphous structure, and desirable detailed mixed 
phase structure will not become, but will consist of In and Sb if too conversely late. 

[0013] Composition of a record layer has the desirable thing of the range of 0.K alpha<0.30.3<=x<=0.50.7<=y<=0.9, when it is 
made into x(AgalphaSbalphaTe 1-2 alpha) (In l-ySby)l-x. 

[0014] The record layer of this invention can be formed by various vapor growths, for example, a vacuum deposition method, the 
sputtering method, the plasma CVD method, optical CVD, the ion plating method, the electron-beam-evaporation method, etc. A 
wet process like a sol gel process is also applicable in addition to a vapor growth. As thickness of a record layer, it is good to 
consider [ 100-10000A ] as 200-3000A suitably. When thinner than 100A, optical-absorption ability falls remarkably and stops 
playing a role of a record layer. Moreover, if thicker than 10000A, it will be hard coming to start a uniform phase change at high 
speed. 

[0015] As a material of the lower thermal-resistance protective layer between a substrate and a record layer SiO, Si02, 
ZnO-Sn02, aluminum203, Ti02, In203, MgO, Metal nitrides, such as metallic oxides, such as Zr02, Si3N4, and A1N, TiN, 
BN, ZrN, Carbide, and diamond-like carbon or those mixture, such as metallic sulfide, such as ZnS, In2S3, and TaS4, SiC and 
TaC, B4C, and WC, TiC, ZrC, are mentioned. 

[0016] On the other hand, as an up thermal-resistance protective layer between a record layer and a reflective thermolysis layer, 
the mixture of the compound of 1 or more W/cm-K and the oxide of Si02, aluminum 203, and Ta205 grade is suitable for the 
thermal conductivity of A1N, BN, SiC, diamond-like carbon, etc. Especially, the combination of AlN and Si02 is desirable. 
When the section thermal-resistance protective layer is bearing the role which controls the cooling rate of a record layer, and 
besides consists of Ag, In, Sb, and Te of the above [ especially a record layer ] and it consists of a mixed phase containing 
AgSbTe2 microcrystal, since crystallization speed is large (the critical cooling rate which becomes amorphous is large in case 
cooling solidification is carried out from a melting state), the thermal conductivity of an up thermal-resistance protective layer 
has a desirable large thing. However, when high temperature conductivity material, such as Above AlN, is used alone, stress will 
become large and a recurrence property will become bad. On the other hand, in this invention, without reducing thermal 
conductivity so much by using the mixture of high temperature conductivity material, such as Above AlN, and the oxide of Si02 
grade, a medium with small stress can be obtained and a property can be repeatedly improved greatly as a result. 
[0017] In order to form the above-mentioned mixture, thin film means forming, such as a vacuum deposition method, the 
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sputtering method, and a plasma CVD method, can be used. Since especially the sputtering method can perform control of the 
grain size of a protective layer etc. easily, it is desirable. Thereby, since stress control is possible, it is thought that a recurrence 
property is improved. It is desirable to use what mixed and calcinated the A1N particle and Si02 particle, for example as a 
sputtering target at the time of membrane formation of the above-mentioned mixture in the case of the mixture of A1N and Si02. 
[0018] As for the mole ratio of high temperature conductivity material, such as A1N, and the metallic oxide of Si02 grade, in the 
above-mentioned mixture, it is desirable that it is the range of 90:10-10:90. With the metallic oxide of Si02 grade being less than 
10% in a mole ratio, a remarkable effect does not appear and a property does not improve repeatedly. Moreover, if it exceeds 
90%, the rapid decline in thermal conductivity will be produced and the fall of C/N and an elimination ratio will' arise. 
[0019] The thickness of a lower thermal-resistance protective layer has 500A or more desirable 5000A or less. When it becomes 
thinner than 500A, it stops achieving the function as a heat-resistant protective layer, and if it becomes conversely thicker than 
5000A, it will become easy to produce ablation. 

[0020] On the other hand, the thickness of an up thermal-resistance protective layer has 100A or more desirable 2000A or less. 
In 100 A or less, a property falls repeatedly, and the fall of sensitivity is produced in 2000A or more. 

[0021] As a reflective thermolysis layer, metallic materials, such as aluminum, Au, and Ag, or those alloys can be used. It is 
more desirable to prepare in order to emit superfluous heat and to mitigate the own heat burden of a record medium although a 
reflective thermolysis layer is not necessarily required. Such a reflective thermolysis layer can be formed by various vapor 
growths, for example, a vacuum deposition method, the sputtering method, the plasma CVD method, optical CVD, the ion 
plating method, the electron-beam-evaporation method, etc. As thickness of a reflective thermolysis layer, it is good to consider 
100-3OO0A ] as 500-2000A suitably. When it becomes thinner than 100A, it stops achieving the function of a reflective 
thermolysis layer, and if it becomes conversely thicker than 3000A, the fall of sensitivity will be caused, or it becomes easy to 
produce interfacial peeling. 

[0022] Usually, the material of a substrate is glass, ceramics, or a resin, and a resin substrate is suitable for it in respect of a 
moldability and cost. Although polycarbonate resin, acrylic resin, an epoxy resin, polystyrene resin, the acrylonitrile-styrene 
copolymer resin, a polyethylene resin, polypropylene resin, a silicone system resin, a fluorine system resin, ABS plastics, a 
urethane resin, etc. are raised as an example of representation of a resin, polycarbonate resin and an acrylic resin are desirable in 
respect of the processing method, an optical property, etc. Moreover, as a configuration of a substrate, you may have the shape of 
the shape of a disk, the shape of a card, and a sheet. 
[0023] 

[Example] Hereafter, an example explains this invention concretely. 

[0024] Laminating membrane formation of the 700A of Ag was carried out for the record layer which consists the mixolimnion 
(SiO220mol%) of ZnS-Si02 of 2000A, and Ag, In, Sb and Te by the spatter one by one as 350A and an up thermal-resistance 
protective layer as a lower thermal-resistance protective layer on the polycarbonate disk substrate with the 3.5 inches groove of 
examples as 300A (SiO230mol%) of mixolimnions of A1N-Si02, and a reflective thermolysis layer. What put eight 15 mm**Sb 
chips on 6inchphi and the AgInTe2 target erosion section as a sputtering target for record layers at that time was used. 
Composition of the obtained record layer was alpha- 0.2, x= 0.42, and y= 0.8 in the aforementioned empirical formula. 
Moreover, what calcinated A1N and Si02 particle as a sputtering target for up thermal-resistance protective layers was used. 
[0025] Each disk produced above carried out LD initialization using the pickup of the wavelength of 780nm, and NA0.5, and 
was used as the optical disk by this invention. 1 .2 m/s and LD power set initialization linear velocity to lOmW. 
[0026] In the example of comparison above-mentioned example, the optical disk of the example of comparison was similarly 
produced except having formed 300A of AlN(s) instead of A1N-Si02 mixolimnion as an up thermal-resistance protective layer. 
[0027] Evaluation of each optical disk produced above was performed using the pickup of the wavelength of 780nm, and NA0.5. 
Linear velocity of an optical disk was made into 1.2 m/s. Over- writing record of the record frequency of 720kHz and the 200kHz 
signal was carried out by turns, and C/N of a 720kHz signal and the elimination ratio were made into weighted solidity. The 
situation of change of C/N of the 720kHz signal by over-writing recurrence is shown in drawing 3 and drawing 4 . From 
drawing, by making up thermal-resistance protective-layer material into A1N-Si02 mixolimnion shows that a repeat count is 
improved. 
[0028] 

[Effect of the Invention] since it considered as the aforementioned composition according to this invention - the conventional 
technology - comparing - the improvement in fast of C/N and an elimination ratio - it can attain - in addition - and offer of an 
optical information record medium which was excellent in repeat record / elimination property is attained 



[Translation done.] 
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